Despite being globally widespread and abundant throughout much of the Mesozoic, the early record of sauropod dinosaur evolution is extremely poor. As such, any new remains can provide significant additions to our understanding of this important radiation. Here, we describe two sauropod middle cervical vertebrae from a new Early Jurassic locality in the Haute Moulouya Basin, Central High Atlas of Morocco. The possession of opisthocoelous centra, a well-developed system of centrodiapophyseal laminae, and the higher elevation of the postzygapophyses relative to the prezygapophyses, all provide strong support for a placement within Sauropoda. Absence of pneumaticity indicates non-neosauropod affinities, and several other features, including a tubercle on the dorsal margin of the prezygapophyses and an anteriorly slanting neural spine, suggest close relationships with various basal eusauropods, such as the Middle Jurassic taxa Jobaria tiguidensis and Patagosaurus fariasi. Phylogenetic analyses also support a position close to the base of Eusauropoda. The vertebrae differ from the only other Early Jurassic African sauropod dinosaurs preserving overlapping remains (the Moroccan Tazoudasaurus naimi and South African Pulanesaura eocollum), as well as stratigraphically younger taxa, although we refrain from erecting a new taxon due to the limited nature of the material. These new specimens represent one of the earliest eusauropod taxa and are an important additional data point for elucidating the early evolution of the clade.
Introduction
Sauropods were a diverse clade of gigantic herbivorous dinosaurs that dominated many Mesozoic terrestrial ecosystems (Wilson 2002; Upchurch et al. 2004 ). However, our understanding of the early evolution and diversification of Sauropoda is hindered by a poor fossil record prior to the Middle Jurassic (Upchurch et al. 2004; Allain and Aquesbi 2008; McPhee et al. 2015) . Revised phylogenies and new stratigraphic information mean that there are currently no unambiguous occurrences of sauropods in the Late Triassic (McPhee et al. 2014 (McPhee et al. , 2015 (McPhee et al. , 2017 . However, definite sauropods are known from the Early Jurassic of China (e.g., McPhee et al. 2016) , Europe (e.g., Wild 1978; Stumpf et al. 2015) , India (e.g., Kutty et al. 2007; Bandyopadhyay et al. 2010) , South America (e.g., Rauhut 2003; Cúneo et al. 2013) and Africa (e.g., Cooper 1984; Allain et al. 2004) , although many of these occurrences are fragmentary, and their stratigraphic ages are often poorly constrained (McPhee et al. 2015) . Consequently, any new sauropod material from the Early Jurassic provides an important data point that can augment our knowledge of early sauropod evolutionary history.
Although patchily distributed spatiotemporally, sauropod remains have been discovered throughout the JurassicCretaceous of Africa (Mannion 2009; Mannion and Barrett 2013) . Early Jurassic remains comprise Vulcanodon karibaensis from Zimbabwe (Raath 1972; Cooper 1984; Viglietti et al. 2018) , Pulanesaura eocollum from South Africa (McPhee et al. 2015 : although note that this taxon is not a sauropod under some definitions of the clade), and Tazoudasaurus naimi from the Central High Atlas of Morocco (Allain et al. 2004; Allain and Aquesbi 2008) . Additional indeterminate remains and trackways have also been reported from Morocco (Termier 1942; Jenny et al. 1980; Hadri et al. 2007 ).
Here, we describe two sauropod cervical vertebrae from a new Early Jurassic locality in the Central High Atlas of Morocco, northwestern Africa. We place these new remains in context via comparisons with other early sauropods, incorporate them into phylogenetic data matrices, and review the Early-Middle Jurassic fossil record of African sauropods.
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Geological and geographical setting
The vertebrae (NHMUK PV R36834) were found in the lower to middle Liassic sediments of the Haute Moulouya Basin, central Morocco (Fig. 1) . The site lies near to an escarpment close to the River Moulouya in the Alto Muluya region, between the Middle and the Upper Central Atlas, 3 km southeast of the mineral locality of Aouli, Khénifra Province (32°49'5.03" N, 4°33'21.36" W). Sediments represent syntectonic continental basin infill formed during rifting of the Atlas region (Saâdi et al. 2012) .
The specimens were obtained commercially and, although the position of the locality was recorded with precision, some uncertainty remains regarding the source horizon for these vertebrae. According to Bouabdellah and Sangster (2016) , the coordinates place the locality within a lower to middle Liassic marine unit comprising conglomerate, sandstone, marl, clay, and massive dolostone and limestone rocks. If these marine units were the source of this material, then this would imply that some transportation of the vertebrae would have occurred; however, because they are well preserved and articulated (Fig. 2) , with little evidence of abrasion, we propose that the vertebrae were not likely to have been transported far, and suggest that the marine units are unlikely to be the provenance of NHMUK PV R36834. Saâdi et al. (2012) described several Lower Jurassic (Hettangian-Sinemurian) units within this region, some of which are terrestrial in origin, consisting predominantly of floodplain deposits cross cut by fluvial channels (termed the "Terrestrial Lateral Series") ( Fig. 1) . Formed from three formations (Tizi n'Rechou, Tizi n'Toumelba, and Aghbalou Oumlil, listed from oldest to youngest), these Lower Jurassic terrestrial beds are composed primarily of shale and rusty clay, incised by fluvial conglomerate and sand. The matrix surrounding the vertebrae is formed of homogenous grey silt to mud grade sediment; however, this does not help to elucidate the likely formation of origin for the material, as shale is found within all three horizons, and we cannot be sure that this does not represent a lens within a larger scale rock unit. Consequently, the precise provenance of the vertebrae remains uncertain.
Systematic palaeontology Dinosauria Owen, 1842 Saurischia Seeley, 1887 Sauropodomorpha Huene, 1932 Sauropoda Marsh, 1878 Eusauropoda Upchurch, 1995 Eusauropoda indet. Description.-NHMUK PV R36834 comprises two cervical vertebrae that were found in articulation (Figs. 2, 3 ). Both are largely complete, consisting of a centrum fused to the neural arch and neural spine, although no ribs are present on either vertebra. Preservation of the vertebrae is generally good, but some areas, especially the anterior and posterior surfaces, are partly obscured by matrix and have been lightly reconstructed. Throughout, the specimens are referred to as vertebra 1 (V1) and vertebra 2 (V2). V2, the more posterior of the two vertebrae, is the most completely prepared. Vertebral laminae are described following the nomenclature of Wilson (1999) . Measurements are provided in Table 1 .
Based on comparisons with the near-complete cervical vertebral series (MNN TIG F39-49; PDM personal observation 2013) of the non-neosauropod eusauropod Jobaria tiguidensis (Sereno et al. 1999 ; Fig. 4 ), we suggest that NHMUK PV R36834 are from the middle region of the neck, probably falling between the fifth and tenth position in the cervical series. This individual was likely to have been a juvenile or sub-adult at the time of death, as indicated by the partial fusion between the centrum and neural arch, and the presence of visible neurocentral sutures, alluding to incomplete growth.
The centra are opisthocoelous, with an anterior convex condyle that protrudes 25 mm from the main body of the centrum, and a concave posterior cotyle, which has an approximate maximum depth of 24 mm (measurements based on V2). The condyle is orientated anteroventrally, with the apex pointing around 30° from the horizontal, whereas the posterior margin of the centrum is closer to vertical. The cotyle in V1 is shorter dorsoventrally than mediolaterally (ratio of 0.93); however, this ratio is 1.07 in V2. The average Elongation Index (aEI = anteroposterior length of the centra divided by the average of height and width of the posterior articular surface) is 2.26.
In lateral view, the ventral surface is strongly concave, especially anteriorly. Transversely, the anterior one-third of the ventral surface is slightly concave, but is essentially flat along the posterior two-thirds. A midline ventral keel is present along the anterior two-thirds of the centrum; it is prominent in its anterior half, fading out posteriorly. The keel is more strongly developed in V1 than in V2.
Parapophyses project ventrolaterally and slightly posteriorly, although they do not extend far beneath the ventral margin of the centrum. Their dorsal surfaces are unexcavated. A posterior centroparapophyseal lamina (PCPL) runs along the ventrolateral margin of the centrum. The lateral surface of the centrum is gently excavated, but does not form a sharp-lipped opening, and no dividing accessory laminae are present. CT scans reveal that the internal tissue structure of the vertebrae is largely solid (acamerate).
The neural arch (measured up to the base of the postzygapophyses) is dorsoventrally short relative to centrum height (0.91 and 0.64 in V1 and V2, respectively). Only visible in anterior view, the anterior centrodiapophyseal lamina (ACDL) forms a small subvertical ridge between the ventrolateral surface of the diapophysis and the suture line between the centrum and neural arch. A weakly developed ridge ("accessory lamina A") runs parallel and dorsal to the ACDL. This lamina can only be seen in left lateral view due to damage on the right lateral surface of V2. The presence of accessory lamina A in V1 is questionable as the vertebrae are quite heavily damaged in this section: a ridge is present, but it appears to be along the suture line, and is less ventrally inclined than in V2. A posterior centrodiapophyseal lamina (PCDL) forms a thin ridge that projects ventrolaterally between the posteroventral region of the diapophysis and the lateral surface of the centrum. It is orientated subhorizontally, but dips mildly posteroventrally before fading out in the posterior region of the centrum. Each diapophysis projects ventrolaterally, and lacks any posterior process. The diapophyses shift posteriorly from V1 to V2. Centroprezygapophyseal laminae (CPRLs) are generally well-preserved as simple, unbifurcated laminae; however, their medial surfaces are largely obscured by matrix. Their anterior margins are strongly concave in lateral view. Although partially obscured by matrix in both vertebrae, the anterior surface of V2 is partly exposed and shows no evidence for a distinct interprezygapophyseal lamina (TPRL). The prezygapophyses are prominent and extend well beyond the anterior-most point of the condyle. Their articular surfaces are flat to very mildly convex, and face slightly dorsomedially. Although no pre-epipophyses are present, a small tubercle is situated on the dorsomedial margin of each prezygapophysis, close to its anterior tip. The prezygodiapophyseal lamina (PRDL) is subhorizontal along its anterior portion, increasing in prominence and becoming ventrolaterally deflected posteriorly.
Centropostzygapophyseal laminae (CPOLs) are preserved in both specimens, although their true shape is obscured by matrix. The dorsolaterally orientated postzygapophyses are generally not well preserved, and are heavily covered in matrix. They are elevated relative to the level of the prezygapophyses and do not extend beyond the posterior margin of the centrum. Their articular surfaces face ventrolaterally. There is no evidence for either an interpostzygapophyseal (TPOL) lamina or for epipophyses, although both absences might be preservational artefacts. The postzygodiapophyseal lamina (PODL) slopes anteroventrally at an angle close to 45° from the horizontal. This lamina is the most prominent of those connecting to the diapophyses, and extends for approximately half of the length of the vertebra. A second accessory lamina ("B") runs parallel and dorsal to the PODL, at least in V2. In V1, the presence of accessory lamina B is disputable, as it appears to combine with the PODL to form a thicker ridge, and there is no medial depression between the two, perhaps indicating that this is just an extension of the same bony sheet.
The neural spine extends for around two-thirds of the length of the centrum, but is difficult to fully study in both vertebrae because of poor exposure. It is simple, showing no bifurcation, and forms a transversely thin bony sheet that thickens posteriorly, reaching its widest point between the postzygapophyses. In lateral view, the anterior margin of the neural spine is concave, with the apex of the spine deflected slightly anteriorly, whereas the posterior margin slopes to face posterodorsally. The neural spine is essentially formed from the spinoprezygapophyseal (SPRLs) and spinopostzygapophyseal laminae (SPOLs). The SPRLs and SPOLs define the prespinal and postspinal fossae, respectively. No prespinal or postspinal laminae are present. Neural spine height increases from V1 to V2 (arch to spine height ratio of 0.90 and 1.67 in V1 and V2, respectively).
Comparisons with other early sauropods.-Although the vertebrae of NHMUK PV R36834 are well preserved, ontogenetic changes and variation along the cervical series complicate comparisons with other sauropods. We focus our comparisons on Early to Middle Jurassic sauropods that preserve anterior to middle cervical vertebrae, taking into account such possible variation.
The apneumatic internal bone structure of NHMUK PV R36834 is consistent with that seen in the presacral vertebrae of most non-neosauropods (Wilson and Sereno 1998; Wedel 2003; Carballido et al. 2011) . However, as NHMUK PV R36834 represents an immature individual, it is important to note that the extent of internal pneumaticity has an ontogenetic, as well as phylogenetic signal (Wedel 2003) .
The cervical centra are opisthocoelous, which characterises all sauropods more derived than Gongxianosaurus shibeiensis (Upchurch 1995; Upchurch et al. 2007a; Yates 2007 ). However, it should be noted that the cervical series of most taxa around the sauropodomorph-sauropod transition are very poorly known, especially with regards to whether or not they are opisthocoelous (e.g., Vulcanodon). In lateral view, the ventral surfaces are arched dorsally. Although this is the case in most sauropodomorphs, the arching in NHMUK PV R36834 is anteriorly restricted, similar to the condition in basal eusauropods such as Jobaria (MNN TIG F41-46; PDM personal observation 2013) and Patagosaurus fariasi (Bonaparte 1986b) , whereas the arching extends for most of the centrum length in more basal taxa (e.g., Massospondylus carinatus [BP/1/4934], PMB personal observation 2015; Pulanesaura, McPhee et al. 2015: fig. 4 ), as well as many neosauropods (e.g., Apatosaurus; Gilmore 1936) . The presence of a midline ventral keel in cervical vertebrae is the plesiomorphic sauropodomorph condition that is retained in many basal sauropods (Upchurch 1995) , including Amygdalodon patagonicus (Rauhut 2003) , Tazoudasaurus (Allain and Aquesbi 2008) , Lapparentosaurus madagascariensis (Upchurch 1998) , Spinophorosaurus nigerensis (Remes et al. 2009 ) and Shunosaurus lii (Zhang 1988) . A keel is variably present in the cervical centra of Jobaria (MNN TIG F40-49, present in CV3 and in CV9 onwards; PDM personal observation 2013), but is absent in most derived sauropods (Upchurch 1998 
), including the non-neosauropod eusauropod Cetiosaurus oxoniensis (Upchurch and Martin 2002).
The absence of sharp-lipped excavations on the lateral surfaces of the centra means that NHMUK PV R36834 retains the plesiomorphic sauropodomorph condition (Upchurch 1998; Yates et al. 2012) , as is also the case in Shunosaurus (Zhang 1988) , Amygdalodon (Rauhut 2003) and Tazoudasaurus (Allain and Aquesbi 2008) , contrasting with the development of distinct "pleurocoels" in most eusauropods (Upchurch 1995 (Upchurch , 1998 . Similarly, the absence of dorsally excavated parapophyses in NHMUK PV R36834 is consistent with the phylogenetic distribution of pleurocoels, although this feature is secondarily lost in many taxa (Upchurch 1998) .
The ratio of posterior centrum height to width varies between taxa and along the cervical series (Upchurch 1998; Wilson 2002; Carballido et al. 2012; . With an average ratio of 1.0, the vertebrae of NHMUK PV R36834 have a similar value to many of the taxa close to the sauropodomorph-sauropod transition (Carballido et al. 2012) , including basal sauropods such as Tazoudasaurus (Allain and Aquesbi 2008: fig. 9J ) and Jobaria (MNN TIG F41-46; PDM personal observation 2013). An aEI of 2.26 is similar to that of the anterior-middle cervical centra of many basal sauropod taxa (Carballido et al. 2012) , including Amgydalodon (Rauhut 2003) and Tazoudasaurus (Allain and Aquesbi 2008) , although this is higher than in Jobaria (Sereno et al. 1999) or Patagosaurus (PVL 4170; PDM personal observation 2013), both of which have ratios < 2.0.
Diapophyseal laminae are well developed in NHMUK PV R36834. This is the case in most sauropods, inclu ding Tazoudasaurus (Allain and Aquesbi 2008) and Spino phorosaurus (Remes et al. 2009 ), whereas diapophyseal laminae are rudimentary or absent in most non-sauropodan sauropodomorphs (Wilson 2002; Yates 2007) . The CPOLs are similarly prominent in NHMUK PV R36834, contrasting with Tazoudasaurus, in which these laminae are absent (Allain and Aquesbi 2008) . Tazoudasaurus also differs from NHMUK PV R36834 in that the former possesses distinct TPRLs (Allain and Aquesbi 2008) .
The presence of tubercles on the dorsal surfaces of the anterior ends of the prezygapophyses in NHMUK PV R36834 appears to be uncommon in sauropodomorph cervical vertebrae, and we have only been able to recognize this feature confidently in Jobaria (MNN TIG F39-49; PDM personal observation 2013) and possibly Spinophorosaurus (Remes et al. 2009: fig. 3A; Fig. 4 ). However, this is a subtle feature that is difficult to detect without firsthand study, and so might be more widespread. The higher elevation of the postzygapophyses relative to the prezygapophyses is a feature that is restricted to sauropods (McPhee et al. 2015) , e.g., Patagosaurus (Bonaparte et al. 1986b) , Tazoudasaurus (Allain and Aquesbi 2008) and Pulanesaura (if the latter is considered a "true" sauropod; McPhee et al. 2015) .
The anterior slanting of the anterior-middle cervical neural spines of NHMUK PV R36834 is shared with Jobaria (MNN TIG F39-49; PDM personal observation 2013; Fig. 4) and Patagosaurus (Bonaparte 1986b) , as well as more posterior cervical vertebrae of Cetiosaurus (Upchurch and Martin 2002) . A more extreme anterior deflection of the cervical neural spines is also present in most dicraeosaurids (Rauhut et al. 2005) . Other sauropods preserving cervical vertebrae have subvertical or posteriorly slanting anterior margins. This appears to be the case in the only near-complete cervical vertebra of Tazoudasaurus, but the anterior margin of its neural spine is not well-preserved (Allain and Aquesbi 2008: fig. 9 ).
Phylogenetic analysis
A cladistic analysis of the phylogenetic relationships of NHMUK PV R36834 was performed using adapted versions of the data matrices of Carballido et al. (2015) and McPhee et al. (2015) . The former includes an extensive sample of taxa from throughout the sauropodomorph tree, whereas the latter is focused on basal sauropodomorph interrelationships. Both updated datasets are provided as TNT files in the SOM (Supplementary Online Material available at http://app.pan. pl/SOM/app63-Nicholl_etal_SOM.pdf). Ordering of multistate characters followed that of Carballido et al. (2015) and McPhee et al. (2015) . Both matrices were analysed using the "Stabilize Consensus" option in the "New Technology Search" in TNT vs. 1.1 (Goloboff et al. 2008) . The searches were executed using sectorial searches, drift, and tree fusing, and the consensus was stabilized five times, prior to using the resultant trees as the starting trees for a "Traditional Search" using Tree Bisection-Reconstruction.
Coding of 14 out of a possible 370 characters in the Carballido et al. (2015) matrix produced 50 most parsimonious trees (MPTs) with tree lengths of 1079 steps. The strict consensus tree of these MPTs places NHMUK PV R36834 in a polytomy with the non-neosauropods Patagosaurus (Bonaparte 1986b) and Cetiosaurus (Upchurch and Martin 2002) , within Eusauropoda, in a position more derived than Shunosaurus and Barapasaurus tagorai (Fig. 5A) . Coding of 17 out of 365 characters in the McPhee et al. (2015) matrix resulted in 180 MPTs with tree lengths of 1266 steps. The strict consensus tree of these MPTs places NHMUK PV R36834 in a polytomy with Omeisaurus tianfuensis, Mamenchisaurus youngi, and Barapasaurus, outside of Neosauropoda (Fig. 5B) . Again, NHMUK PV R36834 is recovered as a eusauropod more derived than Shunosaurus. Bremer supports for both trees are generally weak, with a value of 1 for the base of Eusauropoda. 
Discussion
Phylogenetic affinities.-Our comparisons and phylogenetic analyses provide strong support for referral of NHMUK PV R36834 to Sauropoda. This is based on the possession of opisthocoelous centra (the condition in all sauropods more derived than Gongxianosaurus), the presence of a well-developed centrodiapophyseal laminae system (which is absent or poorly developed in most non-sauropodan sauropodomorphs), and the higher elevation of the postzygapophyses relative to the prezygapophyses (Upchurch 1995; Wilson 2002; Upchurch et al. 2007a; Yates 2007; McPhee et al. 2015) . We also propose that the vertebrae likely represent a non-neosauropod, based primarily on the absence of internal or external evidence for pneumaticity, as well as the retention of a midline keel (Upchurch 1995 (Upchurch , 1998 . Whether NHMUK PV R36834 belongs within or outside of Eusauropoda is slightly more difficult to ascertain, although both matrices place it within the clade. Several features of NHMUK PV R36834 (the anteriorly-biased arching of the ventral margin in lateral view; the tubercle on the prezygapophyses; and the anteriorly slanting neural spine) are suggestive of placement within Eusauropoda. The main exception is the absence of sharp-lipped excavations on the lateral surfaces of the cervical centra, which might suggest that NHMUK PV R36834 lies outside of Eusauropoda (Upchurch 1998; Carballido et al. 2012 ). However, the basal eusauropod Shunosaurus also lacks such excavations (Zhang 1988 ) and thus we tentatively conclude that NHMUK PV R36834 is a non-neosauropod eusauropod. This makes NHMUK PV R36834 the second recognized eusauropod from the Early Jurassic, following an undescribed partial skeleton from the Toarcian of Argentina (Cúneo et al. 2013) . Although not explicitly referred to Eusauropoda, McPhee et al. (2016) noted a number of features of the late Early Jurassic Chinese sauropod Sanpasaurus yaoi that might indicate a third Early Jurassic eusauropod.
Finally, although NHMUK PV R36834 lacks autapomorphies, the vertebrae appear to be distinct from those of other contemporaneous sauropod taxa. However, because of the limited material available, and the lack of anatomical overlap with other taxa, we refrain from naming a new taxon based on a unique combination of features.
Review of the Early-Middle Jurassic African sauropod record.-Sauropod remains have been recovered from several Early-Middle Jurassic African localities. Here, we briefly review this fossil record in an attempt to elucidate the early evolution of sauropods on this continent (see Table 2 for a list of named taxa; Fig. 6 ).
Africa's stratigraphically oldest known sauropod, Pulanesaura eocollum, comes from the Early Jurassic (HettangianSinemurian) upper Elliot Formation of South Africa, and consists of teeth and partial postcranial remains representing at least two sub-adult to adult individuals (McPhee et al. 2015) . It either represents a very primitive sauropod or a close relative that lies just outside the clade, depending upon the preferred definition of Sauropoda adopted (McPhee et al. 2015) . Vulcanodon karibaensis is known from the postcranial remains of a single individual (Raath 1972 ) from the Sinemurian to Pliensbachian-aged Forest Sandstone of Zimbabwe (Viglietti et al. 2018) . Originally described as a "prosauropod" (Raath 1972) , it was subsequently recognized as a basal sauropod (Cruickshank 1975; Cooper 1984) , a placement later supported through phylogenetic analysis (e.g., Upchurch 1995; Wilson and Sereno 1998) . A caudal vertebra from the upper Elliot Formation in South Africa was suggested to be closely related to Vulcanodon (Yates et al. 2004 ), although McPhee et al. (2017) argued that this is more likely referable to either Pulanesaura or a closely related taxon.
Tazoudasaurus naimi is the only named sauropod taxon from the Early Jurassic of North Africa, and was recovered in the same general region as NHMUK PVR36834, i.e., in the Central High Atlas of Morocco (Allain et al. 2004; Allain and Aquesbi 2008) . Known from both adult and juvenile partial skeletons, including cranial material, Tazoudasaurus was found in the late Early Jurassic (Toarcian) Toundoute Group, and has been consistently recovered as a non-eusauropod sauropod (e.g., McPhee et al. 2015; Otero et al. 2015) , which might form a clade with Vulcanodon (Allain and Aquesbi 2008) . Fragmentary sauropod remains and tracks have also been documented from contemporaneous deposits in this region of Morocco (Termier 1942; Jenny et al. 1980; Hadri et al. 2007; Allain and Aquesbi 2008) .
The Middle Jurassic African record is slightly richer, and three taxa have been described from northwestern Africa. An almost complete skeleton, including a skull, from the late Middle Jurassic (Bathonian) Guettioua Formation of the Central High Atlas of Morocco, was described by Monbaron et al. (1999) as Atlasaurus imelakai. Although initially considered to lie closer to Brachiosaurus than to other sauropods (Monbaron et al. 1999) , Atlasaurus has since been demonstrated to represent a non-neosauropod eusauropod (e.g., Royo-Torres et al. 2006; D'Emic 2012; . The lateral equivalent of the Guettioua Formation in the Middle Atlas of Morocco, the El Mers Formation (Allain and Aquesbi 2008) , has yielded partial postcranial remains of at least three sauropod individuals. A new species of Cetiosaurus, C. mogrebiensis, was erected for this material (Lapparent 1955) , although subsequent authors have shown that this material is unlikely to be referable to this genus (e.g., Upchurch and Martin 2003) . The phylogenetic analysis of Läng and Mahammed (2010) recovered "Cetiosaurus" mogrebiensis as a non-neosauropod eusauropod. Sauropod tracks have also been described from the El Mers Formation (Jenny et al. 1981) . Chebsaurus algeriensis is a non-neosauro pod eusauropod from the late Middle Jurassic (Callovian) Aïssa Formation of the Western Saharan Atlas, Algeria, and is represented by two partial juvenile skeletons, including cranial material (Mahammed et al. 2005; Läng and Mahammed 2010) .
The Middle Jurassic Irhazer Group in Niger has yielded two sauropod genera. Spinophorosaurus nigerensis is known from two partial skeletons, preserving cranial remains and most of the postcranium (Remes et al. 2009 ). It was collected from the Irhazer II Formation, which is probably BajocianBathonian in age, and was recovered as a non-eusauropod sauropod (Remes et al. 2009 ). Jobaria tiguidensis is a non-neosauropod eusauropod known from multiple near-complete skeletons from the overlying Tiou rarén Formation (Sereno et al. 1999) . Although initially identified as Early Cretaceous in age by Sereno et al. (1999) , this stratigraphic unit has since been assigned to the Middle Jurassic, and is most likely Bathonian-Callovian (Rauhut and López-Arbarello 2009) . Multiple sauropod remains have been discovered in the Bathonian-aged Isalo III Formation of northwest Madagascar, which at the time would have been in contact with mainland Africa. Many of these remains have a complicated taxonomic history, although a recent review recognized three distinct sauropod taxa (Mannion 2010) . Lapparentosaurus madagascariensis was named by Bonaparte (1986a) for subadult remains of at least five individuals, including fragmentary cranial elements. Although some authors have suggested titanosauriform affinities (e.g., Upchurch 1995), Lapparentosaurus is almost certainly a non-neosauropod eusauropod (Bonaparte 1986a; Läng and Mahammed 2010; . Archaeodontosaurus descouensi is known only from a dentary and is a non-neosauropod sauropod, possibly belonging to Eusauropoda (Buffetaut 2005 ; see also Upchurch et al. 2007b ). The remaining taxon, "Bothriospondylus madagascariensis", comprises fragmentary postcranial remains that show differences to Lapparentosaurus, indicating the presence of a third non-neosauropod eusauropod in the Bathonian of Madagascar (Mannion 2010) . Other remains have uncertain affinities and might ultimately demonstrate an even higher diversity (e.g., Läng and Goussard 2007) . Sauropod tracks are also known from the slightly older (Bajocian-Bathonian) Bemerara Formation in western Madagascar (Wagensommer et al. 2010) . Finally, sauropod tracks have been documented from the Middle-Late Jurassic Dande Sandstone Formation of Zimbabwe (Ait-Kaci Ahmed et al. 2004 ). 
Conclusions
The discovery of two well preserved cervical vertebrae from a new Early Jurassic locality in the Haute Moulouya Basin, Central High Atlas of Morocco, demonstrates the presence of a sauropod that appears to differ from contemporaneous taxa. We identify the cervical vertebrae as being from a sauropod based on their opisthocoelous centra, the presence of a well-developed centrodiapophyseal laminae system, and elevated postzygapophyses (relative to the prezygapophyses). The absence of external or internal evidence for pneumaticity indicates non-neosauropod affinities, whereas several other features, coupled with phylogenetic analyses, support a position within Eusauropoda. Despite the limited material, NHMUK PV R36834 provides an important data point as potentially one of the earliest eusauropods known, and improves the record of Early Jurassic sauropods in Africa.
